Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.047; wR factor = 0.131; data-to-parameter ratio = 21.7.
Related literature
For general background to the synthesis and activities of polyketide compounds, see: Bentley (1999) ; Eckermann et al. (2003) ; Abe et al. (2005) ; Fang et al. (2010) ; Lee et al. (2000) ; Shyamsunder & Hermann (1999) . For bond-length data, see: Allen et al. (1987) . For the stability of the temperature controller used in the data collection, see: Cosier & Glazer (1986 Refinement R[F 2 > 2(F 2 )] = 0.047 wR(F 2 ) = 0.131 S = 1.07 19406 reflections 896 parameters 77 restraints H-atom parameters constrained Á max = 0.98 e Å À3 Á min = À0.75 e Å À3 Absolute structure: Flack (1983) , 9485 Friedel pairs Flack parameter: 0.03 (4) Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009). 4-Hydroxy-3-[(4-hydroxy-6-methyl-2-oxo-3,6-dihydro-2H-pyran-3-yl)(3-thienyl)methyl]-6-methyl-3,6-dihydro-2H-pyran-2-one M. Asad, C.-W. Oo, H. Osman, M. Hemamalini and H.-K. Fun Comment 4-Hydroxy-6-methyl-2-pyrone (triacetic acid lactone) is a polyketide (Bentley, 1999) for polyketomethylene compounds CH 3 (-CO-CH 2 -) n and is absorbed in the biosynthesis of natural products. In recent years, triacetic acid lactone has been found to be the precursor of a phytoalexin in plant Gerbara hybrid (Eckermann et al., 2003; Abe et al., 2005) . Polyketides exist as diverse groups in many natural products exhibiting significant physiological effects and their derivatives have been used as anticancer (Fang et al., 2010) , anti-HIV (Lee et al., 2000) , convulsants and antiepileptics agents (Shyamsunder & Hermann, 1999) .
The asymmetric unit of the title compound, consists of four crystallographically independent molecules, (A, B, C & D), as shown in Fig. 1 . The bond lengths and angles of molecules A, B, C and D agree with each other and are within normal ranges (Allen et al., 1987) . Each molecule consists of two pyranone rings and one thiophene ring. The pyranone units are essentially planar with maximum deviations of 0.016 (2) Å for atom C2A: 0.019 (2) Å for atom C9A (molecule A), 0.025 (2) Å for atom C5B: 0.014 (2) Å for atom C10B (molecule B), 0.020 (2) Å for atom O1C: 0.010 (2) Å for atom C7C (molecule C) and 0.003 (2) Å for atom C10D : 0.012 (2) Å for atom C5D (molecule D). In molecule A, the thiophene ring is disordered over two positions, with occupancy ratio of 0.739 (4):0.261 (4). The dihedral angle between the two pyranone (O1/C1-C5)/(O4/C6-C10) rings are: 59.42 (8)° in molecule A, 48.67 (8)° in molecule B, 60.62 (9)° in molecule C and 51.60 (8)° in molecule D.
In the crystal structure (Fig. 2) , the molecules are linked through intermolecular O-H···O and C-H···O hydrogen bonds (Table 1) to form a three-dimensional network.
Experimental
A mixture of thiophene-3-carboxaldehyde (4.46 mmol, 0.5 g) and 4-hydroxy-6-methylpyrone (8.92 mmol, 1.12 g) in 20 ml of methanol was stirred at room temperature for overnight. The completion of the reaction was monitored by TLC. After the reaction was completed, the crude product that separated, filtered, washed with methanol and dried. The isolated product was further purified by recrystallization from chloroform-methanol (1:1 v/v) to give the pure title compound in 67% yield.
Refinement
All the H atoms were positioned geometrically [O-H = 0.82 Å and C-H = 0.93-0.98 Å ] and were refined using a riding model, with U iso (H) = 1.2 or 1.5 U eq (C,O). In molecule A, the thiophene ring is disordered over two positions, with occupancy ratio of 0.739 (4):0.261 (4). 9485 Friedel pairs were used to determine the absolute structure. The disordered atoms were subjected to similarity (SAME) and rigid body (SIMU & DELU) restraints. Atoms C14X and C15X were restrained to have the same thermal parameters. 
4-Hydroxy
-3-[(4-hydroxy-6-methyl-2-oxo-3,6-dihydro-2H-pyran-3-yl)(3-thienyl)methyl]-6-methyl-3,6-dihydro- 2H-pyran-2-one
Special details
Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & Glazer, 1986) operating at 100.0 (1) K. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (2) 0.59289 (7) 0.0169 (3) C2D 0.28167 (6) 0.5303 (2) 0.52211 (7) 0.0189 (3) C3D 0.24399 (6) 0.5423 (2) 0.49556 (7) 0.0176 (3) H3DA 0.2432 0.5944 0.4632 0.021* C4D 0.20522 (5) 0.4740 (2) 0.51777 (7) 0.0153 (3) C5D 0.20566 (5) 0.3995 (2) 0.56627 (7) 0.0146 (3) C6D 0.09888 (6) 0.4738 (2) 0.62020 (7) 0.0159 (3) C7D 0.08810 (6) 0.5552 (2) 0.70891 (7) 0.0185 (3) C8D 0.12725 (6) 0.4953 (2) 0.72266 (7) 0.0188 (3) (5) C1A 0.0140 (7) 0.0195 (8) 0.0155 (7) 0.0021 (6) 0.0016 (6) 0.0033 (6) C2A 0.0243 (9) 0.0242 (9) 0.0194 (8) 0.0036 (7) 0.0057 (7) −0.0015 (7) C3A 0.0245 (9) 0.0242 (9) 0.0181 (8) −0.0004 (7) 0.0023 (7) −0.0058 (7) C4A 0.0184 (8) 0.0198 (8) 0.0154 (7) −0.0005 (6) −0.0011 (6) −0.0019 (6) C5A 0.0122 (7) 0.0189 (7) 0.0131 (7) −0.0003 (5) −0.0005 (5) −0.0003 (6) C6A 0.0130 (7) 0.0147 (7) 0.0173 (7) 0.0005 (5) −0.0009 (5) −0.0026 (6) C7A 0.0164 (7) 0.0185 (8) 0.0179 (8) 0.0005 (6) 0.0017 (6) 0.0006 (6) C8A 0.0150 (7) 0.0208 (8) 0.0160 (7) 0.0024 (6) 0.0009 (6) 0.0028 (6) C9A 0.0124 (7) 0.0184 (7) 0.0154 (7) 0.0020 (6) −0.0012 (5) −0.0004 (6) C10A 0.0139 (7) 0.0145 (7) 0.0134 (7) 0.0013 (5) −0.0019 (5) −0.0013 (6) C11A 0.0133 (6) 0.0158 (7) 0.0131 (7) −0.0009 (5) −0.0006 (5) −0.0015 (5) C12A 0.0128 (7) 0.0162 (7) 0.0158 (7) −0.0020 (5) −0.0012 (5) −0.0011 (6) S1A 0.0233 (4) 0.0175 (4) 0.0229 (9) 0.0302 (10) 0.0262 (10) −0.0080 (7) 0.0047 (7) 0.0018 (8) S1B
0.0560 (4) 0.0189 (2) 0.0442 (3) 0.0073 (2) −0.0067 (3) 0.0008 (2) O1B 0.0167 (6) 0.0249 (6) 0.0164 (6) 0.0035 (5) −0.0011 (5) 0.0012 (5) O2B 0.0207 (6) 0.0309 (7) 0.0150 (6) 0.0074 (5) 0.0035 (5) −0.0027 (5) O3B 0.0223 (6) 0.0315 (7) 0.0161 (6) 0.0076 (6) 0.0013 (5) −0.0037 (5) O4B 0.0152 (6) 0.0290 (7) 0.0176 (6) 0.0013 (5) 0.0009 (5) −0.0035 (5) O5B 0.0180 (6) 0.0447 (9) 0.0162 (6) −0.0013 (6) 0.0039 (5) −0.0062 (6) O6B 0.0174 (6) 0.0438 (9) 0.0156 (6) 0.0020 (6) 0.0011 (5) −0.0065 (6) C1B 0.0158 (7) 0.0197 (8) 0.0151 (7) 0.0000 (6) −0.0004 (6) 0.0005 (6) C2B 0.0132 (7) 0.0180 (8) 0.0239 (8) −0.0001 (6) −0.0020 (6) −0.0010 (7) C3B 0.0128 (7) 0.0194 (8) 0.0246 (9) 0.0015 (6) −0.0014 (6) −0.0023 (7) C4B 0.0144 (7) 0.0171 (7) 0.0173 (7) −0.0003 (6) 0.0008 (6) −0.0023 (6) C5B 0.0143 (7) 0.0167 (7) 0.0157 (7) 0.0016 (5) 0.0011 (6) 0.0004 (6) C6B 0.0140 (7) 0.0226 (8) 0.0165 (7) 0.0038 (6) −0.0001 (6) −0.0019 (6) C7B 0.0118 (7) 0.0234 (9) 0.0225 (9) 0.0025 (6) 0.0026 (6) 0.0031 (7) C8B 0.0148 (7) 0.0269 (9) 0.0223 (8) 0.0007 (6) 0.0037 (6) 0.0024 (7) C9B 0.0168 (8) 0.0239 (8) 0.0143 (7) 0.0011 (6) 0.0018 (6) 0.0021 (6) C10B 0.0144 (7) 0.0182 (7) 0.0128 (7) 0.0020 (6) 0.0022 (5) 0.0004 (6) C11B 0.0126 (7) 0.0175 (7) 0.0132 (7) 0.0011 (5) 0.0018 (5) 0.0006 (6) (9) 0.0014 (7) −0.0021 (7) 0.0010 (8) C3C 0.0164 (8) 0.0257 (9) 0.0216 (9) 0.0029 (6) 0.0002 (6) −0.0030 (7) C4C 0.0170 (7) 0.0226 (8) 0.0139 (7) −0.0016 (6) 0.0000 (5) −0.0038 (6) C5C 0.0142 (7) 0.0202 (8) 0.0126 (7) −0.0021 (6) 0.0015 (5) −0.0028 (6) C6C 0.0121 (7) 0.0179 (7) 0.0155 (7) 0.0025 (5) −0.0014 (5) −0.0015 (6) C7C 0.0170 (8) 0.0264 (9) 0.0244 (9) −0.0049 (7) −0.0019 (7) 0.0047 (7) C8C 0.0179 (8) 0.0368 (11) 0.0233 (9) −0.0100 (7) −0.0018 (7) 0.0087 (8) C9C 0.0176 (8) 0.0290 (9) 0.0166 (8) −0.0056 (7) 0.0000 (6) 0.0027 (7) C10C 0.0143 (7) 0.0217 (8) 0.0130 (7) −0.0020 (6) 0.0004 (5) −0.0008 (6) C11C 0.0153 (7) 0.0191 (7) 0.0110 (7) −0.0020 (6) 0.0029 (5) −0.0007 (6) C12C 0.0205 (8) 0.0195 (8) 0.0129 (7) 0.0003 (6) 0.0043 (6) 0.0008 (6) C13C 0.0227 (9) 0.0269 (9) 0.0181 (8) 0.0042 (7) 0.0031 (6) −0.0025 (7) C14C 0.0111 (6) 0.0179 (7) 0.0097 (6) −0.0024 (5) 0.0043 (5) 0.0022 (5) C15C 0.0238 (9) 0.0197 (8) 0.0215 (9) −0.0039 (7) 0.0031 (7) −0.0008 (7) C16C 0.0318 (11) 0.0570 (17) 0.0314 (12) 0.0121 (11) −0.0031 (9) 0.0095 (11) C17C 0.0227 (9) 0.0368 (12) 0.0309 (11) −0.0097 (8) −0.0070 (8) 0.0044 (9) S1D 0.0407 (3) 0.0269 (3) 0.0542 (4) −0.0050 (2) 0.0047 (3) 0.0048 (3) O1D 0.0129 (6) 0.0329 (7) 0.0167 (6) −0.0001 (5) −0.0005 (4) 0.0073 (5) O2D 0.0153 (6) 0.0318 (7) 0.0155 (6) 0.0000 (5) −0.0027 (4) 0.0048 (5) O3D 0.0167 (6) 0.0303 (7) 0.0169 (6) 0.0019 (5) −0.0009 (5) 0.0066 (5) O4D 0.0150 (5) 0.0243 (6) 0.0156 (6) 0.0008 (5) 0.0028 (4) 0.0033 (5) O5D 0.0163 (6) 0.0440 (9) 0.0163 (6) 0.0082 (6) −0.0026 (5) −0.0002 (6) O6D 0.0165 (6) 0.0381 (8) 0.0155 (6) 0.0033 (5) −0.0008 (5) 0.0041 (6) C1D 0.0134 (7) 0.0196 (8) 0.0176 (7) 0.0018 (6) 0.0016 (6) 0.0013 (6) C2D 0.0144 (7) 0.0249 (9) 0.0175 (8) −0.0011 (6) 0.0014 (6) 0.0047 (7) C3D 0.0156 (7) 0.0217 (8) 0.0155 (7) 0.0027 (6) 0.0011 (6) 0.0038 (6) C4D 0.0140 (7) 0.0176 (7) 0.0142 (7) 0.0017 (5) −0.0004 (5) −0.0020 (6) C5D 0.0125 (7) 0.0160 (7) 0.0154 (7) 0.0009 (5) 0.0012 (5) −0.0004 (6) C6D 0.0142 (7) 0.0184 (8) 0.0151 (7) −0.0029 (6) 0.0019 (5) 0.0023 (6) C7D 0.0201 (8) 0.0187 (8) 0.0168 (8) −0.0016 (6) 0.0042 (6) 0.0005 (6) C8D 0.0192 (8) 0.0248 (8) 0.0125 (7) −0.0006 (6) 0.0007 (6) −0.0037 (6) C9D 0.0158 (7) 0.0203 (8) 0.0156 (7) 0.0003 (6) −0.0012 (5) −0.0004 (6) C10D 0.0131 (7) 0.0154 (7) 0.0145 (7) −0.0011 (5) 0.0009 (5) −0.0012 (6) C11D 0.0134 (7) 0.0164 (7) 0.0128 (7) −0.0001 (5) −0.0001 (5) −0.0004 (5) C12D 0.0147 (7) 0.0165 (7) 0.0164 (7) −0.0016 (6) −0.0006 (6) −0.0007 (6) C13D 0.0256 (9) 0.0159 (8) 0.0250 (9) −0.0012 (6) 0.0042 (7) 0.0013 (7) C14D 0.0196 (8) 0.0302 (10) 0.0254 (9) 0.0037 (7) −0.0001 (7) −0.0237 (8) C15D
0.0266 (9) 0.0220 (9) 0.0243 (9) 0.0016 (7) 0.0047 (7) −0.0064 (7) C16D 0.0159 (8) 0.0420 (12) 0.0250 (10) −0.0052 (8) 0.0031 (7) 0.0112 (9) C17D 0.0255 (9) 0.0275 (9) 0.0283 (10) 0.0058 (8) 0.0108 (7) −0.0027 (8)
Geometric parameters (Å, °) 0.9600 S1D-C14D 1.617 (2) C17A-H17A 0.9600 S1D-C13D 1.696 (2) C17A-H17B 0.9600 O1D-C2D 1.359 (2) C17A-H17C 0.9600 O1D-C1D 1.390 (2) S1B-C14B 1.705 (3) O2D-C4D 1.332 (2) S1B-C13B 1.720 (2) O2D-H2OD 0.8200 O1B-C2B 1.364 (2) O3D-C1D 1.224 (2) supplementary materials sup-10 O1B-C1B 1.376 (2) O4D-C7D 1.360 (2) O2B-C4B 1.327 (2) O4D-C6D 1.370 (2) O2B-H2OB 0.8200 O5D-C9D 1.320 (2) O3B-C1B 1.233 (2) O5D-H5OD 0.8200 O4B-C7B 1.365 (2) O6D-C6D 1.236 (2) O4B-C6B 1.377 (2) C1D-C5D 1.424 (2) O5B-C9B 1.317 (2) C2D-C3D 1.343 (2) O5B-H5OB 0.8200 123.0 (9) C12C-C11C-H11C 104.9 C15A-C12A-C11A 124.8 (3) C13C-C12C-C15C 111.74 (18) C13A-S1A-C14A 92.9 (3) C13C-C12C-C11C 124.78 (17) C12A-C13A-S1A 112.0 (4) C15C-C12C-C11C 123.30 (16) C12A-C13A-H13A 124.0 C12C-C13C-S1C 112.38 (16) S1A-C13A-H13A 124.0 C12C-C13C-H13D 123.8 C15A-C14A-S1A 110.8 (4) S1C-C13C-H13D 123.8 C15A-C14A-H14A 124.6 C15C-C14C-S1C 103.73 (12) S1A-C14A-H14A 124.6 C15C-C14C-H14D 128.1 C14A-C15A-C12A 112.1 (5) S1C-C14C-H14D 128.1 C14A-C15A-H15A 124.0 C12C-C15C-C14C 114.57 (17) C12A-C15A-H15A 124.0 C12C-C15C-H15D 122.7 C13X-S1X-C14X 89.2 (8) C14C-C15C-H15D 122.7 C12A-C13X-S1X 114.3 (13) C2C-C16C-H16G 109.5 C12A-C13X-H13B 122.8 C2C-C16C-H16H 109.5 S1X-C13X-H13B 122.8 H16G-C16C-H16H 109.5 C15X-C14X-S1X 113.4 (13) C2C-C16C-H16I 109.5
Hydrogen-bond geometry (Å, °) 
